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Participation  in  water-based  recreation  is  projected  to  increased  drama- 
tically in  the  future.   Unfortunately,  these  projections  are  based  on  current 
participation  rates  and  cannot  be  projected  irrespective  of  several  constraints, 
namely,  1)  water  quality,  2)   lack  of  legal  access  to  water,  and  3)   conflicts 
of  both  water  use  and  economic  interest.   Our  increasing  leisure  and  these 
three  constraints  are  on  a  collision  course. 

Two  points  need  to  be  emphasized.   First,  the  major  policy  issues 
facing  outdoor  recreation  in  the  future  will  be  more  complex  than  the  ones 
we  experience  at  present.  The  current  focus  on  land  and  water  acquisitions 
for  recreational  use  will  be  enlarged  to  one  of  making  wiser  use  of  our 
resource  base  together  with  the  maintenance  of  resource  quality  and  the 
closely  related  concept  of  experience  quality  as  perceived  by  individuals. 

Secondly,  outdoor  recreation  resource  development  and  planning  x^ill  be 
increasingly  based  upon  principles  of  ecology.   A  conservation  awareness 
based  on  logical  analysis  of  human-resource  relationships  must  be  at  the 
foundation  of  all  recreation  resource  planning. 

We  are  concerned  with  interdisciplinary  planning  considerations  (other 
than  demand)  involved  in  water  resource  development  for  recreation.   Our 
lack  of  emphasis  on  demand  can  be  explained.  Unlike  park  development  which 
is  largely  single-purpose,  multi-purpose  water  resource  developments  have 
been  and  will  be  planned  regardless  of  recreation  demand  or  deficiencies  in 
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regional  recreation  resource  supply.   This  is  because  the  recreational  use 
of  water  is  shared  with  other  uses,  each  of  which  has  its  own  supply  and 
demand  justifications.   Thus  hydrologic,  multiple-use,  water  quality,  water 
quantity  and  legal  considerations  become  increasingly  important  in  water 
recreation  resource  planning. 
Hydrologic  Considerations 

Of  first  concern  is  the  hydrologic  cycle.   The  hydrologic  cycle  involves 
a  continuous  circulation  of  water  from  earth  to  atmosphere.   Understanding 
of  this  phenomena  is  critical  to  water  quality  and  quantity  problems  facing 
recreational  development  and  use  of  water.   It  is  apparent  after  a  thorough 
examination  of  the  literature  that  the  natural  relationship  between  the 
hydrologic  cycle  and  the  recreational  use  of  water  is  virtually  undocumented. 
To  efficiently  use  water  for  recreation  as  well  as  other  beneficial  uses, 
however,  man  depends  on  his  knowledge  of  the  hydrologic  cycle  and  also  his 
ability  to  capture  and/or  regulate  the  movements  of  water.  Without  this 
knowledge  or  ability,  recreation  resource  planning  has  little  control  over 
water  quantity  and  quality. 

Water  which  fails  to  evaporate  or  percolate,  runs  off  the  land,  eroding 
and  transporting  materials  into  streams  and  rivers.   Several  man-influenced 
environmental  factors  determine  the  extent  of  both  ground  water  infiltration 
and  surface  water  runoff.   While  larger  amounts  of  surface  runoff  increase 
the  amount  of  water  available  in  the  stream,  its  possible  turbid  quality  may 
make  it  unsatisfactory  for  recreational  use. 

The  importance  of  watershed  lands  and  their  use  or  misuse  must  be 
implicit  in  any  discussion  of  hydrological  processes  affecting  water  quality 
and  quantity.   The  implications  of  these  ecological  relationships  are 
pertinent  in  light  of  the  current  water  resource  development  policy  of  the 
U.  S.  Army  Corps  of  Engineers  and  the  Department  of  Agriculture's  Soil 
Conservation  Service  (S.C.S.).  While  the  S.C.S.  is  concerned  with  conservation 
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of  small  watersheds  together  with  development  of  detention  reservoirs,  the 
Corps  of  Engineers  is  not  authorized  to  deal  with  comprehensive  watershed 
problems  on  its  water  development  projects.  The  Corps  considers  water  an 
individual  resource  and  while  taking  measures  to  control  floods  and 
sedimentation,  it  is  not  authorized  to  deal  with  the  watershed  sources  of 
these  problems.   Such  narrow  authorization  may  provide  water  quality  and 
quantity  of  limited  usefulness  in  creating  opportunities  for  water-based 
outdoor  recreation. 

In  discussing  the  damage  which  man  has  inflicted  upon  his  environmental 
life  sources,  Fairfield  Osborn,  author  of  Our  Plundered  Planet,  considers 
him  a  new  geologic  force.   Man's  watershed  activities  (lumbering, 
agriculture,  highway  construction,  industrial  processes,  etc.)  have  a 

significant  influence  upon  the  timing  of  water  delivery,  total  water  yield, 

2 
sedimentation,  and  particular  water  quality  parameters.   Many  future  water 

use  conflicts  affecting  recreation  will  result  from  man's  continuing  misuse 

of  watershed  lands  and/or  his  subsequent  failure  to  practice  watershed 

conservation. 


F.  Osborn,  Our  Plundered  Planet  (New  York:   Little,  Brown,  and  Company, 

1948)   pp.  37-48. 
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River  Basin:   A  Case  Study"  (unpublished  Ph.D.  dissertation, 
Michigan  State  University,  East  Lansing,  Michigan,  1966),  p.  53. 

G.  N.  Newhall  and  J.  L.  Smith,  Watershed  Management:   Effects  on  Basin 

Development,  presented  at  ASCE  Billings  Conference  of  Irrigation 
and  Drainage  Division,  October  7,  1965  (Washington,  D.C. :  U.  S. 
Forest  Service,  Department  of  Agriculture,  1965),  pp.  47-65. 

J.  Rothacher,  "Influence  of  Forest  Management  Practices,"  reprinted  from 

Water  and  Environmental  Quality  (Corvallis,  Oregon:   Water  Resources 
Research  Institute  Seminar,  Oregon  State  University,  1967). 

P.  E.  Packer  and  H.  F.  Haupt,  "The  Influence  of  Roads  on  Water  Quality 
Characteristics,"  reprinted  from  The  Proceedings,  Society  of 
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Multiple-use  Considerations 

Within  a  multiple-use  framework,  water  has  economic  values  which  require 
it  to  be  withdrawn  as  well  as  non-withdrawn  from  a  water  resource.   Among 
non-withdrawal  uses  are  navigation,  waste  disposal,  power  generation, 
recreation,  flood  control,  and  wildlife  conservation.   Municipal  and 
industrial  water  supply  and  irrigation  are  the  most  demanding  withdrawal 
uses  of  water.   The  withdrawal  and  consumptive  use  of  water  is  increasing-- 
often  with  further  incompatibility  with  recreational  use.   To  be  more 
specific,  withdrawal  uses  may  degrade  the  quality  of  the  water,  while 
consumptive  use  decreases  the  quantity  of  water  available  for  recreational 
use.  These  multiple-purpose  uses  of  water  impose  varying  restrictive 
pressures  on  recreational  use  which  are  difficult  to  quantify  since  the 
water  quality  and  quantity  requirements  for  recreation  is  virtually  unknown. 

The  restrictive  pressures  of  water  level  fluctuation  associated  with 

low-flow  augmentation  were  related  to  recreation  participation  by  the 

3 

Outdoor  Recreation  Resources  Review  Commission  (ORRRC).   Fluctuation 

supposedly  has  no  apparent  detrimental  effect  on  recreation  participation. 
In  fact,  it  was  suggested  in  their  report  that  participation  may  even 
increase  regardless  of  conditions  caused  by  conflicting  uses.   An  analysis 
of  participant  satisfaction  is  needed  to  supplement  attendance  as  a 
determinant  of  recreation  resource  adequacy.   Attitudinal  effects  on 
particular  user  groups  must  also  be  determined.   Water  level  fluctuations 
may  eliminate  some  water  recreation  uses  entirely  or  make  them  unacceptable 
to  participants.  What  is  being  suggested  here  is  that  we  need  water  quality 
and  quantity  requirements  that  reflect  humanly  acceptable  conditions. 
Without  such  requirements,  recreation  will  continue  to  be  regarded  as  a 


3  — 

U.   S.,   Outdoor  Recreation   Resources   Review  Commission,   Water   for 

Recreation--Values   and  Opportunities,    (Washington,    D.C.:      U.   S. 
Government   Printing  Office,    1962),   pp.   21-32. 
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"very  tolerant"  water  use  when  integrated  with  other  uses  in  a  multiple-use 
scheme.   The  psychological,  physiological,  and  natural  resource  inter- 
dependencies  of  these  needed  requirements  justify  an  interdisciplinary 
research  effort. 

Water  Quality  and  Quantity  Requirements 

4 
The  Federal  Water  Pollution  Control  Administration   (F.W.P.C.A.)  has 

established  quantitative  biological,  turbidity,  pH,  and  temperature  criteria 

for  direct  body  contact  and  indirect  body  contact  recreational  uses  of  water. 

They  have  also  established  general  esthetic  criteria,  but  these  are  of 

limited  value. 

Except  for  biological  criteria  established  to  restrict  water-borne 
diseases  of  epidemic  proportions,  no  quality  requirements  have  been 
established  to  minimize  eye,  ear,  nose,  and  throat  infections  and 
gastrointestinal  illness  resulting  from  body  contact  activities.   These 
individual  health  conditions  related  to  recreational  use  have  largely  gone 
unnoticed  because  of  their  seeming  minor  nature  and  the  inconclusive 
research  designs  used  by  investigators.  Aesthetic  criteria  have  been 
established  by  the  F.W.P.C.A.,  but  they  are  difficult  to  implement  because 
they  have  not  been  quantified,  related  to  levels  of  human  acceptance,  or 
recognize  regional  differences  in  natural  water  quality. 

It  has  been  suggested  that  the  reason  why  we  have  relatively  weak  and 
arbitrary  standards  established  for  recreational  use  is  that  if  it  were 
otherwise,  the  number  of  existing  and  potential  water  recreation  sites 
available  for  water-based  recreation  use  would  be  severely  reduced.  This 
obvious  misuse  of  the  multiple-use  concept  also  conversely  illustrates  the 
fact  that  in  decreasing  the  quality  of  water,  the  quantity  of  water  usable 


U.S.,  Federal  Water  Pollution  Control  Administration,  Report  of  the 

National  Technical  Advisory  Committee  on  Water  Quality  Criteria 
to  the  Secretary  of  the  Interior  (Washington,  D.C.:   U.  S. 
Government  Printing  Office,  1968),  pp.  7-14. 
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for  recreational  use  is  also  diminished.   Besides  impoundment,  the  quantity 
of  water  available  for  recreation  can  be  increased  by  more  adequate  wastewater 
treatment — permitting  re-use.   Wastewater  treatment  involves  the  reduction 
of  harmful  and  unstable  elements  in  wastewater,  allowing  it  to  be  discharged 
into  a  receiving  water  without  impairing  other  beneficial  water  uses.  Water 
re-use  has  undergone  considerable  investigation  as  a  means  of  balancing  the 
demand  for  water  with  the  available  supply.   Treatment  processes  have  been 
designed  to  provide  increased  high  quality  water  for  down-stream  users  and 
more  specifically,  high  quality  water  for  swimming  use. 

Since  a  wide  variety  of  water  resources  are  needed  to  support  recreation 
activities,  the  quantity  and  timing  of  water  available  must  also  meet 
specific  requirements  to  support  a  particular  activity.  While  the  existence 
of  water  quantity  requirements  for  recreation  activities  has  been  acknow- 
ledged in  the  literature,6  they  have  neither  been  developed  nor  officially 
sanctioned  by  any  particular  planning  agency.   Irrigationists  use  the  term 
"duty  of  water"  to  describe  the  amount  of  water  withdrawn  to  support  a 
certain  amount  of  agricultural  activity,  the  O.R.R.R.C.  extended  the  usual 
connotation  of  the  term  beyond  irrigation  to  recreational  use.   The  term 
"duty  of  water"  used  in  a  recreation  sense  acknowledges  the  existence  of 
water  quantity  requirements  based  on  the  amount,  extent,  distribution  of 
water  needed  for  producing  a  selected  recreation  opportunity. 


Los  Angeles,  Department  of  County  Engineer,  Final  Report.  Waste  Water 
Reclamation  Project  for  Antelope  Valley  Area  (Los  Angeles, 
California:   County  of  Los  Angeles,  1968),  pp.  85-89. 

U.  S.,  Federal  Pollution  Control  Administration,  Santee  Recreation 

Project,  Final  Report,  WP-20-7  (Cincinnati,  Ohio:   Federal  Water 

Pollution  Control  Administration,  1957). 

6 

U.S.,  Outdoor  Recreation  Resources  Review  Commission,  Water  for  Recreat^on-- 

Values  and  Opportunities,  pp.  11-12. 

7 

Ibid.,  p.  11. 
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In  determining  the  recreational  potential  of  a  particular  site  or 
watershed,   we  must  be  aware  of  water  quantity  and  quality  requirements 
necessary  for  supporting  certain  activities.   Without  such  criteria,  resource 
potential  is  vague  and  divorced  from  recreation  behavior  patterns. 
Particular  sites,  by  nature  of  the  quantity  or  quality  of  water  available, 
are  better  suited  to  one  recreational  use  over  another.   The  propriety  of  a 
recreational  use  is  one  aspect  which  many  users  may  consider  in  assessing 
the  quality  of  their  recreation  experience.   Specific  quantity  requirements 
for  water-oriented  recreation  activities  require  further  investigation  and 
identification  to  insure  indigenous  water  recreation  planning. 
Legal  Requirements 

If  the  recreational  aspects  of  water  use  were  confined  simply  to  the 
accommodation  of  activities  such  as  swimming,  boating,  and  fishing,  planning 
problems  would  be  easily  handled.   Unfortunately,  problems  of  water  resource 
availability  are  compounded  by  the  legal  rights  of  adjacent  riparian 
landowners  and  other  legal  requirements  affecting  public  use.  Many  water 
resources  are  not  available  for  recreational  use  because  shorelines  are 
privately-owned  and  public  access  is  lacking.   As  an  increased  amount  of 
shoreline  becomes  private  property,  the  need  arises  to  give  the  public  access 
to  use  the  water  as  the  law  permits  them  to  do. 

Uses  of  water  allowed  non-riparians  and  persons  generally  are  usually 
referred  to  as  public  rights  to  use  water.   When  waters  are  navigable  and 
hence  public  or  have  been  declared  public  by  statutory  law,  non-riparians  may 
use  the  entire  surface  of  these  waters  for  recreation.   With  an  increasing 


8 

U.S.,  Soil  Conservation  Service,  "Guide  to  Making  Appraisals  of  Potentials 
for  Outdoor  Recreation  Developments"  (Washington,  D.C.:   U.S.  Dept. 
of  Agri.,  1966). 
J.  A.  Dearinger,  Esthetic  and  Recreational  Potential  of  Small  Naturalistic 
Streams  Near  Urban  Areas  (Lexington,  Kentucky.   Water  Resources 
Institute,  University  of  Kentucky,  1968). 
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leisure  and  a  diminishing  effective  resource  supply,  attention  is  beginning 
to  focus  on  the  public's  right  to  use  water.   Up  until  recently,  the  rights 

of  the  riparian  received  major  attention.   While  private  rights  are  important, 

9 
our   focus    is   on   the  more   immediate   area   of  public   rights      to  use   water. 

Generally,  public  rights  may  be  exercised  on  navigable  waters,  even  though 

this  cannot  be  assumed.   Several  states  fail  to  agree  on  what  waters  are 

navigable.   The  test  of  navigability  takes  two  alternative  forms  based  on 

interpretation:   1)  navigability  means  that  the  stream  is  used  or  can  be 

used  for  commercial  navigation  and  2)  navigability  means  an  ability  to  float 

any  boat,  skiff,  or  canoe  of  the  shallowest  draft  used  for  recreational 

purposes.   The  first  interpretation  greatly  restricts  non-riparian 

recreational  use  of  many  streams,  even  though  waterbodies  are  entirely 

suitable  for  recreational  activities;  while  the  second  interpretation 

permits  broad  public  use. 

The  broad  definition  of  navigability  and  consequential  public  rights 

lay  the  basis  for  a  state's  interest  and  responsibility  in  pollution 

abatment  and  in  providing  access  to  recreational  waters.   The  fact  that  more 

bodies  of  water  are  subject  to  public  water-use  rights  today  than  in  the 

past  is  not  due  to  any  change  in  the  criteria  of  what  is  public  and  what  is 

private,  but  is  instead  due  to  a  simple  expansion  of  what  is  navigable,  to  a 

point  where  an  increasing  number  of  waterbodies  fit  the  more  liberal 

definitional  framework  and  are  subject  to  public  water-use  rights.   States 

employing  the  strict  definition  of  navigability  usually  favor  riparian  land 

owners  for  economic,  political  and  historical  reasons.   In  so  doing,  these 

states  therefore  are  less  concerned  with  providing  public  access  or  pollution 
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0.  E.  Delogu,  "Comments  on  Public  Water  Use  Rights,  Proceedings  of  the 

Water  Rights  Law  Conference,"  (Boston,  Massachusetts:   New  England 
Council  of  Water  Center  Directors,  1966),  pp.  34-43. 

G.  G.  Waite,  A  Four  State  Comparative  Analysis  of  Public  Rights  in  Water 
(Madison,  Wisconsin:   Department  of  Law,  University  Extension, 
University  of  Wisconsin,  1967),  p.  3. 
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abatement  to   enhance  recreational  use.   In  Illinois,  for  example,  a  stream 
is  considered  navigable  if  "in  its  natural  state  or  with  reasonable 
improvements,  it  is  or  can  be  used  as  a  highway  for  commerce  over  which 
trade  or  travel  may  be  conducted  in  the  customary  modes  on  water.    Illinois 
law,  therefore,  severely  restricts  the  number  of  public  waters  on  which 
public  rights  may  be  exercised.  Conversely,  Wisconsin  law  follows  a  liberal 
interpretation  of  navigability,  and  therefore,  nearly  every  stream  in  the 
state  is  public.  What  better  reason  to  justify  a  massive  program  of 
developing  access  to  these  public  waters  or  cleaning  them  up? 

In  states  where  the  recreational  uses  of  water  are  regarded  as  an 
important  economic  benefit,  public  water-use  rights  are  well  established. 
Alternately,  those  states  with  predominant  orientations  other  than 
recreation  usually  tie  the  test  of  public  waters  to  the  most  restrictive 
interpretation  and  focus  on  private  rights  to  use  water. 

If  water-use  law  is  indeed  a  reflection  of  social,  economic,  political, 
and  historical  factors,  our  growing  awareness  of  a  more  abundant  leisure 
in  the  future  should  be  the  basis  for  gradual  changes  in  water-use  law- 
changes  which  firmly  establish  the  rights  of  the  public  to  use  more  water- 
bodies  for  recreation  along  with  the  riparian  landowner.   In  states  where 
public  rights  are  already  vigorously  championed,  greater  effort  must  be 
made  to  accommodate  public  rights  to  one  another,  to  private  rights,  and  to 
the  rights  of  riparian  recreation  interests. 


10 

N.  G.  P.  Krausz  and  L.  G.  Lemon,  Laws  and  Regulations  concerning 

Recreation  in  Rural  Areas  of  Illinois,  Circular  889  (Urbana, 

Illinois:   Cooperative  Extension  Service,  University  of 

Illinois,  1964),  p.  9. 
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Conclusions, 

Beyond  the  traditional  singular  assessment  of  water  recreation  demand, 
the  recreational  use  of  water  depends  upon  some  of  the  interrelated  factors 
reviewed:   1)  required  amounts  of  water,  2)  physical,  chemical,  biological 
and  esthetic  water  qualities,  3)  the  compatibility  between  recreation  and 
other  multiple-purpose  uses,  and  4)  legal  implications  of  public  water  use 
rights  and  prerequisite  access. 

A  basic  law  of  ecology,  namely  Leibig's  Law  of  the  Minimum  is  useful  as 
a  common  denominator  for  the  above  factors.   This  law  states  that  the 
functioning  or  occurrence  of  an  organism  is  limited  by  that  essential 
environmental  factor  or  combination  of  factors  present  to  the  least 
favorable  extent.    In  loosely  applying  this  law,  we  find  that  the 
provision  of  water  resources  for  recreational  use  is  limited  to  the  extent 
that  one  of  the  above  four  factors  occurs  to  the  least  favorable  extent. 
For  example,  a  particular  waterbody  may  meet  established  water  quality  and 
water  quantity  requirements  for  body  contact  recreational  use,  but  public 
use  rights  may  be  lacking  because  of  a  state's  strict  interpretation  of 
navigability.   Hence,  legal  requirements  restrict  the  public  from  using  this 
waterbody  that  meets  all  other  established  requirements.   This  law  is  useful 
to  demonstrate  that  recreation  resource  development,  planning,  and  use 
involve  a  system  of  interdependent  ecological  inputs.   The  optimum  use, 
planning,  and  development  of  water  for  recreation  depends  upon  our 
understanding  of  this  interrelated  system  of  knowledge. 


E.  P.  Odum,  Fundamentals  of  Ecology  (Philadelphia,  Pennsylvania:   W.  B. 
Saunders  Company,  1959),  pp.  88-39. 
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INCLUSION-EXCLUSION  CRITERIA  FOR  LITERATURE  INCLUDED  IN  THIS  BIBLIOGRAPHY: 
Content  Criteria 

1)   Each  piece  of  literature  must  specifically  mention  both  terms  "outdoor 
recreation"  or  "recreation"  and  "water"  or  "water  resources"  to  be 
termed  pertinent  and  be  included.   Selected  literature  are  included  which 
does  not  meet  this  criterion  but  which  have  implication  value  in 
developing  the  body  of  knowledge  involved. 

2)  All  studies  pertaining  to  water  fowl,  game  fish,  animals,  and  birds 
could  be  included  as  water  resource-oriented  recreation  literature 
because  their  primary  use  ultimately  would  presumably  be  for  outdoor 
recreation.   These  are  not  included,  except  to  the  degree  that  they 
pertain  to  recreational  use,  planning,  and  development. 

3)  Publications  and  studies  dealing  with  the  administration,  organization, 
and  staffing  requirements  of  water  resources  agencies,  such  as  river 
basin  commissions,  interstate  compacts,  or  water  pollution  districts, 
are  not  included  in  this  bibliography. 

4)  Pieces  of  literature  dealing  expressly  with  water-based  activities 
(e.g.,  swimming  techniques,  boating  tips,  sport  fishing  rates,  etc.) 
programs,  or  supervision  are  systematically  excluded.   Literature  which 
involves  the  relationship  between  the  recreation  activity  and  the 
resource  base  are  included. 

5)  Pieces  of  literature  must  have  been  written  after  January  1,  1960,  for 
inclusion.   Selected  writings  which  do  not  meet  this  writing  date 
criterion  are  cited  because  of  their  definitive  nature. 
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6)   State  outdoor  recreation  plans  are  generally  excluded  unless  viewed  as 
innovative  in  content  and  approach  by  a  consensus  of  project  staff 
members.   This  criterion  has  been  established  because  of  the  repetitive 
nature  of  these  state  outdoor  recreation  plans. 

Quality  Criteria 

1)  Pieces  of  literature  are  not  excluded  on  the  basis  of  methodology  and/or 
techniques  used.   Decisions  to  exclude  because  of  methodology  and/or 
techniques  used  would  be  based  strictly  on  the  opinion,  biases,  and/or 
educational  background  of  the  reviewer,  and  hence  such  an  inclusion- 
exclusion  criterion  is  avoided. 

2)  Summaries  or  abstracts  of  discussions  of  research  projects  found  in 
annual  reports  are  not  cited  in  lieu  of  retrieving  the  full  research 
work. 

3)  Articles  found  in  professional  and/or  technical  journals  are  included 
in  this  bibliography  while  articles  found  in  both  non-technical  and 
popular  magazines  will  be  systematically  excluded. 

4)  Pieces  of  literature  are  not  systematically  included  or  excluded  on 
the  basis  of  the  status  of  the  author  or  place  of  authorship. 

5)  Pieces  of  literature  judged  by  a  consensus  of  project  staff  members  as 
being  "too  general"  or  "non-specific"  are  systematically  excluded  from 
this  system  even  if  pertinent  in  content. 
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